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of all bulls that had enough DHIA progeny on record in one 
USDA master files on December 1, 1966. Additional condi- 
tions were that: 


1, At least 10 progeny een oie since January 1, 1950 
had one or more herdmates; 4 


2, The DHIA records of at least half the progeny 
show their first lactation began at an age of 
less than 36 months; and 


ay) | 
Bes 


3, The sire was not summarized in either of the two a 
subsequent summaries dated May and September 1967. |) 


This Summary is intended to be used as a reference 
document. The large number of pages made it necessary to 
publish this issue of the Sire Summary in two parts, as 
follows: Part I (334 pages) is the summary of Ayrshire, 5 
Guernsey, Jersey, Brown Swiss, Milking Shorthorn, Red Dane, © 
and Red Poll sires; and Part II (402 pages) is that of 4 
Holstein sires. This seemed to be the most effective split | 
from a mechanical standpoint. a 


The sire evaluations summarized in this publication ] 
are appraisals based on information about the production a 
performance of progeny obtained by USDA's Agricultural Re- | 
search Service from Dairy Herd Improvement Associations ‘a 
(DHIA) that are affiliated with the National Cooperative a 
Dairy Herd Improvement Program. This program is described | 
in detail in U.S. Department of Agriculture Handbook No. oe 
278, "National Cooperative Dairy Herd Improvement Program | 
Handbook"', copies of which can be obtained from the Office a 
of THe anaes on. U.S. Department of Agriculture, Washington, | 
DeCe 2 202350; | a 


The DHIA Sire Summary List is revised and updated 
as improved techniques are developed to furnish its members ee 
with more accurate evaluations of sires of pees cows. 


DHIA SIRE SUMMARY LIST APRIL 1967 
PART IL 
Holstein Sires 


INTRODUCTION 


. This DHIA Sire Summary List contains information for 
(17,448 Holstein sires and their daughters. 


q These sire summaries are based on DHIA records that 
bwere available to USDA on December 1, 1966 and those that met 
tthe conditions described on the facing page. 


q All production records used in DHIA sire summaries 
leonsist of lactation records of 305 days or less that have 
been standardized to a mature-equivalent (M.E.), twice-a-day 
Milking basis. The age factors used in standardizing these 
tTecords were stratified by geographical region of the United 
States and by season. (See Dairy Herd Improvement Letter, 
February 1967.) Separate adjustment factors were used for 
milk and milk fat. When more than one lactation is available 
for a cow, all records for both the daughters and her herd- 
"mates are averaged and used to represent her performance. 


om Incomplete records that are reported as having been 
| terminated because the cow aborted, was culled for low pro- 
duction, or was sold for nondairy purposes were projected 
to a 305-day basis by factors that allow for breed, age, milk, 
and milk fat and were used in compiling sire summaries. (See 
Dairy Herd Improvement Letter, August 1965.) Records that 
were deleted and not used in seamed iain. summaries were (1) 
'those coded as complete but less than 180 days in length, (2) 
[those coded as incomplete but less than 15 days in length, 
(3) those estimated for two or more consecutive test periods, 
fand (4) those initiated by abortion. However, incomplete re- 
feords may not be included for cows that calved before 1959. 


Z 


The lactation records used in these sire summaries had 
calving dates prior to December 1, 1965. 


COMPILATION OF SIRE SUMMARY 


The herdmate, or contemporary, comparison is useful 
because it removes from the evaluation of a sire's breeding 
value complications arising from herd, year, and season-of- 
calving variations in production. Herd-year-seasons are 
based on a 5-month moving average. The appropriate herdmate 
average for the daughter of the sire is obtained by averaging 
all records of daughters of other sires calving in the herd in 
the same month as the daughters, in the previous 2 months, and 
in the succeeding 2 months (i.e., the same herd-year-season). 
For example, the herdmate average for a sire's daughter that 
calved in March is obtained by averaging the production of all 
cows, except her paternal sisters, that calved in that herd 
from January through May. All comparisons included in these 
summaries are on a within-breed basis. 


Because the usefulness of the herdmate average is de- 
pendent in part on the number of herdmates available, the 
herdmates' production is adjusted to place the herdmate data 
of the daughters on a more comparable basis. For each indi- 
vidual lactation of a sire's daughter, the herdmates' average 
is adjusted as follows: 


AHMA = Reg, brd-yr-sea. avg. + a oH avg. minus Reg. brd-yr-sea.avg.) 
where AHMA = Adjusted herdmate average 
Reg. brd-yr-sea. avg. = Regional breed-year-season average 


NHM = Number of herdmates 


HM = Herdmate average 


The regional breed-year-season averages are calculated from the 
2X, 305-day, M.E. DHIA records of cows calving from January 1, 
1950, to December 1, 1965. Three regional groupings were used 
for Ayrshire and Brown Swiss, four for Guernsey and Jersey, 

and 14 for Holstein. The averages for Milking Shorthorn, Red 
Dane, and Red Poll are based on all cows calving in the United 
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“States for the year-season in question. The primary cause of 
differences in the number of regions used for each breed was 
‘the number of available lactations. The States comprising 
each region are shown in table 1 of the Appendix. 

‘ The measure of breeding merit used in these summaries 
“is the Predicted Difference. This value is the expected de- 
‘viation of 2 bull's progeny from their herdmates in breed 


“average herds. The Predicted Difference (PD) is computed as 
Deollows: 


z 


ae) 
oO 
i} 


4 ee [(Dau. Avg.-AHMA) + 0.1(AHMA - Breed Avg.) ] 
g 4+ (N-1) h + 4 xn. (n.-1) 
Hel 2 
$ eA bean} lg ok 
} Adjust- Adjust- Environ- Adjustment Adjustment for 
7 ment for ment for mental for herd herd genetic 
it number of distribu- correlation environment level 
g daughters tion of and number 
5 daughters of herdmates 
' over herds 
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Total number of progeny of the bull 


nT Number of progeny in the jth herd 
2 
h = Heritability of milk yield from paternal half-sib 
estimates in nationwide populations 
2 
G 


= Residual environmental correlations among half-sibs in the 


Same herd after they are expressed as deviations from 
herdmates 


AHMA = Adjusted herdmate average; Daus.=daughters; and Avg. = average. 


The value W. will be substituted for N when some daughters have more 
than one record. 


n.R 
Where: w. = ia ec cae = 1.00 for one record; 1.33 for two 
b J Ratalys (n, 1) R] records; 1.50 for three records; etc. 
R = Repeatability of individual records 
=n 50 
n. = Number of records on the stn cow 
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The breed average is compiled from all DHIA cows of 
the respective breed that calved in 1963 and 1964. These 
averages are shown in the following tabulation: 


Breed Milk! nee! Breed Milkh! nae 
ee Pics Ty am oe mc Toe 
Ayrshire--------- 10,546 426 Brown Swiss------- Tt 63970 
Guernsey--------- DADS O5\6 Milking Shorthorn- 9,204 345 
Holstein--------- kon 357 487 Red Dane---------- 1 OO) eae 
Jersey----------- Opec Red Poll---------- 7,904 “3G 


1/ 2X, 305-day, mature equivalent. 


The precision with which a Predicted Difference will 
predict the true breeding merit of an individual bull, relative 
to other bulls of that breed, depends on many factors. The 
major variables that affect precision are: 


(1) Number of daughters in the summary; 

(2) Number of herds in which the daughters are located; 

(3) How the daughters are distributed through these 
herds; and 

(4) Number of lactations per daughter in the summary. 


The accuracy of predicting a bull's true breeding merit 
increases as additional daughters and herds are added. The 
more uniformly the progeny are distributed through the herds 
represented, the more repeatable the summary becomes. Ability 
to measure the true daughter deviation in breed average herds 
increases as the number of lactations per daughter increases. 
Examples of Repeatability for different combinations of numbers 
of daughters per herd are shown in figure l. 


The measure of precision in the Predicted Difference 
used in this publication is the Repeatability of the sire sum- 
maries, which is computed as follows: 


Repeatability of a sire summary = 


where: N = Number of daughters in the summary. The value of w., 
as explained previously, is substituted for N when 
some daughters have more than one lactation. 


h* = 0.19 and is the heritability of milk production as 
developed from nationwide samples of records. 


mn, (n.-1) = The adjustment for distribution of daughters 
a al through the herds represented in the sire summary. 


n. = Number of daughters in each herd. If a bull had nine 
daughters in herd 1, and six daughters in herd 2, 
mn. (n, - 1) = 9 (8) + 6 (5). 


C* = 0.14 and is the relationship among half-sisters calving 
in the same herds because of common environment and 
certain genetic factors not accounted for by differences 
among bulls. 


A low Repeatability value or confidence factor indicates 
that the true breeding merit of the bull involved may be appre- 
| ciably different from the Predicted Difference shown for that 
| bull in the same sire summary. 


The parameters used in computing the reliability of 
sire summaries are based on the best research information pre- 
'-sently available. The value of a 0.19, is the same as used 
_by USDA in the past in the equation for adjusting summaries 
on AI bulls, 35: The value of Cc, 0.14, is based on USDA 


research with nationwide samples of data. 


| The term "effective daughters'' in the sire summary is 
not comparable to the value of the same name used in Canadian 

sire summaries. Instead, it is an index of the distribution 

of daughters over herds in terms of the distribution's effect 
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on the Repeatability of the sire proof. If each daughter were 
in a separate herd, which is the optimal distribution in terms 
of the repeatability or reliability of the sire proof, the 
"effective daughters" would be 1.0. This would be the classi- 
cal AI proof, thus the Lower the value for "effective daughters", 
the more reliable the proof for a fixed number of progeny. The 
formula for the effective daughters is 


n.(n,-1) 
1.0 + ar Wn n, and N are defined the same as 


previously shown. 


When each daughter is not in a different herd, the "effective 
daughters'' indicates how they were distributed. For instance, 
assume that a bull has 25 progeny in 5 herds. They can be 
distributed,,.in\any;manner from)5 3) 5995 3005.5 No hEOn 2 ale ie 
1, but this is not shown by the number of daughters and herds. 
The effective daughters in the first case is 5.0, i.e., 
5x5(4)/25 + 1.0, and in the second case is 17.8, i.e., 
21(20)/25 + 1.0. Any time the effective daughters deviates 
much from the average number of daughters per herd, most of 
the progeny were grouped in one or a few herds. Obviously, 
when a bull has many daughters in many herds, this parameter 
does not have much additional value in interpreting the sire 
evaluation. It is most useful, however, when evaluating a 
bull on a relatively small number of daughters in a few herds. 


It has long been known that the accuracy of projecting 
a lactation record is proportional to the number of days in 
milk. This principle was used to adjust incomplete lactations 
in this DHIA Sire Summary List. The procedure is as follows: 


Adj. Dau. rec. = AHMA + re (Proj. Dau. rec. minus AHMA) 
where: t. = The phenotypic correlation between a record 
with i months in milk and a 305-day record. 
Adj. Dau. rec. = Adjusted daughter record 
Proj. Dau.rec. = Projected daughter record (2X,305-day,M.E.). 
AHMA = Adjusted herdmate average 


if 
The correlations were stratified by age, as follows: 


Months in Milk 
ell 2 3 4 5 6 if 8 e) 10 


SVG Ome teow mean Zt oor soo WS I2 9G 96 YeeI74 e998 ~ 99° .00 


Older cows NOOhkm (A242 027a OO 291% 389388496) 92-98-0899 100 


Thus, for example, a’2-year-old cow with a record of from 
15 to 46 days in milk would receive only 72 percent as much 
weight as one that had completed a lactation. A record of 120 
days or more (4 months in milk) is given practically the same 
weight as a complete record. 


INTERPRETATION OF SIRE SUMMARY 


The contemporary herdmate comparisons used in the USDA- 
DHIA Sire Summaries are especially effective in reducing en- 
vironmental influences arising from herd, year, and season of 
calving. The primary purpose of the summaries is the use of 
Predicted Differences to evaluate bulls on the basis of esti- 
mated breeding value or transmitting ability for milk and butter- 
fat yield. 


Sire evaluations are based on the most reliable statis- 
tical methods available, but their usefulness for ranking bulls 
may be seriously limited when the Repeatability value, or ''con- 
fidence factor," is less than 50 percent. When the Repeatability 
value is less than 50 percent the summary needs to be supplement- 
ed with additional information from the herd(s) in which the 
sire's daughters made their records. 


Situations that are likely to cause sire summaries to 
represent inaccurately the true transmitting ability of the sire 
are (1) daughters receiving feed and management that are different 
from their herdmates, (2) daughters of only one or a few bulls 
represented among herdmates, and (3) none or few herdmates of the 
same age as the daughters of the bull in question. 


The greater the Repeatability value or "confidence fac- 
tor,'' of a summary,the greater the probability that the Predicted 
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Difference reflects the true transmitting ability of the bull 
for milk and fat yields. 


The choice between two bulls with similar Predicted 
Differences involves less gamble when the bull with the higher 
Repeatability value is selected. However, caution should be 
used in predicting a bull's potential based on a single or a 
few matings, regardless of the Repeatability value. 


Additional tabular information that supports the 
Summary is in the Appendix at the end of the publication. 


When a bull is in an AI stud, the DHIA Sire Summary 
List shows the sire's AI stud No., or the last organization 
that owned the summarized sire. The list of AI organizations 
that have operated in the United States in recent years is 
shown in appendix table 2, which has been compiled from re- 
ports received by ARS, Animal Husbandry Research Division. 
Some organizations listed in table 2 may no longer exist but 
are referred to because the sires they owned are summarized. 
Please refer to the May 1967 DHIA Sire Summary List for a 
list of the AI studs that are currently operating. The AI 
State and organization codes together make up the sire's stud 
identification number. See appendix table 3, 
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TABLE 1.--Grouping of States used in regional breed-year-season averages — 


REGION 
NUMBER 


Or (OOo SI ON Oi as SS 


FFP FP 
a a) 


13 


14 
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APPENDIX 
L/ 


STATES 
GUERNSEY AND JERSEY 


Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, Connecticut, 
New York, New Jersey, and Pennsylvania 


Indiana, Illinois, Ohio, Michigan, Wisconsin, Minnesota, Iowa, Missouri, 
North Dakota, South Dakota, Nebraska, and Kansas 


Delaware, Maryland, Virginia, West Virginia, Kentucky, Tennessee, North 
Carolina, South Carolina, Georgia, Florida, Alahama, Mississippi, Louisiana, 
Arkansas, Oklahoma, and Texas 


Idaho, Wyoming, Montana, Colorado, New Mexico, Arizona, Utah, Nevada, 
Washington, Oregon, California, Alaska, and Hawaii 


HOLSTEIN : 
Maine, New Hampshire, Vermont, Massachusetts, and Rhode Island 
Connecticut and New York 
New Jersey and Pennsylvania 
Indiana and Illinois 
Ohio and Michigan 
Wisconsin 
Minnesota 
Iowa and Missouri 
North Dakota, South Dakota, Nebraska, Kansas, Oklahoma, and Texas 
Delaware, Maryland, and Virginia 
Kentucky, Tennessee, North Carolina, and West Virginia 


South Carolina, Georgia, Florida, Alabama, Mississippi, Louisiana, and 
Arkansas 


Idaho, Wyoming, Montana, Colorado, New Mexico, Arizona, Utah, Nevada, 
Washington, Oregon, Alaska, and Hawaii 


California 


AYRSHIRE AND BROWN SWISS 


Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, Connecticut, 
New York, New Jersey, Pennsyivania, Idaho, Wyoming, Montana, Colorado, 
New Mexico, Arizona, Utah, Nevada, Washington, Oregon, California, 
Alaska, and Hawaii 


Indiana, Illinois, Ohio, Michigan, Wisconsin, Minnesota, Iowa. Missouri. 
North Dakota, South Dakota, Nebraska, and Kansas 


Delaware, Maryland, Virginia, West Virginia, Kentucky, Tennessee, 
North Carolina, South Carolina, Georgia, Florida, Alabama, Mississippi, 
Louisiana, Arkansas, Oklahoma, and Texas 


1/ Nationwide averages were used for the Milking Shorthorn, Red Dane, and Red Poll 


breeds because of the limited number of observations available. 
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TABLE 2.--Location, code numbers, and name of artificial breeding organizations in the United States 


LOCATION Al ORGANIZATION  noctimon | AL ORGANIZATION 
AI AL 
STATE STATE | STUD STATE STATE| STUD 
CODE |CODE| NAME AND ADDRESS CODE | CODE | NAME AND ADDRESS 
H 
MAINE 11 01 MAINE BREEDING COOPERATIVE, INC.| ILLINOIS 33. 05 EASTERN STEPHENSGN ABA 
MAINE 11 02 ANDROSCOGGIN VALLEY ABA ILLINOIS 33. 06 INTER COUNTY ABA 
MAINE 11 03 ANDROSCGGGIN VALLEY & CENTRAL ILLINOIS 33 07 SHELBY COUNTY ABA 
MAINE ABA ILLINOIS 33. ©8 TRI COUNTY ABA 
MAINE 11 04 CENTRAL MAINE ABA ILLINOIS 33. CS AMERICAN DAIRY GUERNSEY ABA 
NEW HAMPSHIRE 12 OL NEW HAMPSHIRE ABA MICHIGAN 34 01 MICHIGAN ANIMAL BREEDERS CC-CP.s 
NEW HAMPSHIRE 12 O02 WILLOW SPRING ABA INCo, Pe Co BCX 511% 
NEW HAMPSHIRE 12 03 NEW HAMPSHIRE-VERMONT BREEDING EAST LANSING 48824 
ASSNe MICHIGAN 34 02 ZEELAND ABA 
MICHIGAN 34 G2 NORTH KENT ABA 
VERMONT 13. O01 CENTRAL VERMONT ABA MICHIGAN 34 €4 GRAND VALLEY ABA 
VERMONT 13 G2 VERMONT CO-OP. ABA, INC. MICHIGAN 34 05 HILLSDALE ABA 
VERMONT 13 03 AGRIe EXPERIMENTAL STATION ABA 
WISCONSIN 35 O01 ‘ASSOCIATED BREECING SERVICEs 
MASSACHUSETTS 14 01 MASSACHUSETTS ABAy INC. LENA 54139 
MASSACHUSETTS 14 02 BRISTOL CO. FARM BUREAU INC. ABA] WISCONSIN 35 02 BADGER BREEDERS CCCPERATIVE> 
RTe Ze PeOs BOX 46S, 
RHODE ISLAND 15 01 RHODE ISLAND CO-OP. ABA, INC. SHAWANG 541€6 
WISCONSIN 35 02 EAST CENTRAL BREEDERS ASSNe> 
CONNECTICUT 16 01 CONNECTICUT ABA, INC. CO-OP.» 314 BEAVER DAM ST.» 
CONNECTICUT 16 02 FAIRFIELD-NEW HAVEN ABA Pe Oo BOX 151» WAUPUN 53963 
CONNECTICUT 16 03 LITCHFIELD COUNTY ABA WISCONSIN * 35 04 PIPER BROTHERS FARMS» INC. 
CONNECTICUT 16 04 NEW ENGLAND SELECTIVE BREEDING WISCONSIN 35 65 TRI-STATE BREEDERS CG-GP., 
ASSOCIATION, INC. WESTBY 54067 
WISCONSIN 35  0€  SQUTHERN WISCONSIN CO-CF. ABA 
NEW YORK 21  O1 NEW YORK ABC,y INC. | WISCONSIN 35 O07 CLINTGN STGCK FARM ABA» INC. 
NEW YORK 21 02 BROOME TIOGA CO-OP. ABA» INC. WISCONSIN 35  C& DANE CO-GP. ABA 
NEW YORK 21 03 BROOME CO-OP. ABAy INC. WISCONSIN 35 C©S9 DANE IGwA CO-GP. ABA 
NEW YORK 21 04 CORTLAND ABA, INC. WISCONSIN 35 10 PCLK COUNTY CO-CP. ABA 
NEW YORK 21 05  ROUNDOUT ABA ; WISCONSIN 35 11 ROCK COUNTY ABA 
NEW YORK 21 06 SENECA CO-OP. ABA» INC. WISCONSIN 35  1z ‘TREMPEALEAU CO-CP. ABA 
NEW YORK 21 O7 SULLIVAN COUNTY ABA WISCONSIN 35 12 TRI COUNTY ABA 
NEW YORK 21 10 EASTERN ARTIFICIAL INSEMINATIGN } WISCONSIN 35 14 UNIVERSITY GF wISCGNSIN ABA 
CO-OP.» INCs» PG. BOX 518 WISCONSIN 35 15  VERNCN COUNTY CO-CP. ABA 
ITHACA 14851 } WISCONSIN 35  1€ WISCCNSIN EXPERIMENTAL BREECING 
PROJECT 
NEW JERSEY 22 O01 SUSSEX CO-OP. BREEDING ASSNe» WISCONSIN 35 16 CENTRAL WISCCNSIN CC-CP. AEA 
INC. | WISCONSIN 35 19 LANGLADE COUNTY ABA 
NEW JERSEY 22 03 NEW JERSEY COOPERATIVE BREEDERS | WISCONSIN 35 20 CLARK CCUNTY ABA 
ASSOCIATION, INC. 1 WISCONSIN 35 75 AMERICAN BREEDERS SERVICE, INCes 
NEW JERSEY 22 04 MORRIS CO. CO-OP. ABA, INC. i DE FOREST 53532 
NEW JERSEY 22 05 NEW JERSEY EXPERIMENT STATION { 
ABA MINNESOTA 41 O01 MINNESOTA VALLEY BREEDERS ASSNeo» 
NEW JERSEY 22 06 PLAINSBORO ABA NEW PRAGUE 56671 
NEW JERSEY 22 C7 BURLINGTON COUNTY ABA MINNESOTA 41 GZ MINNESOTA VALLEY & SGLTHERN 
NEW JERSEY 22 08  WALKER-GORDON ABA MINNESUTA ABA 
MINNESOTA 41 ©2 NORTHWEST MINNESCTA SEA 
PENNSYLVANIA 23 O01 ZIMMERMAN DAIRY FARM, RT. 2 MINNESOTA 41 G4 CONSGLIDATED BREEGERS CC-CF. 
LEHIGHTON 18235 MINNESOTA 41 05  BARNUM ABA 
PENNSYLVANIA 23. 02 FIRST PAs ARTIFICIAL BREEDING MINNESOTA 41 U6 CENTRAL MINNESCTA ABA 
COOPERATIVE | MINNESOTA 41 07 FLCODWOGD CG-GP. ABA 
PENNSYLVANIA 23 903 CLARION CGUNTY ABA | MINNESOTA 41 08 NGRTH MINNESCTA ABA 
PENNSYLVANIA 23 04 NEPA ARTIFICIAL BREEDING | MINNESOTA 41 1C  ROSEAU COUNTY CREAMERIES ABA 
COCPERATIVE | MINNESOTA 41 11  TILNEY FARMS ABA 
PENNSYLVANIA 23. 05 WESTERN PA. ABC | MINNESOTA 41 12 VILLARD CO-OP. ABA 
PENNSYLVANIA 23 06 GOLDEN GENES ABA» INC. | MINNESOTA 41 12 WEST ST. LOUIS CGLNTY ABA 
PENNSYLVANIA 23. CY  LEHIGH VALLEY CO-OP. FARMERS | MINNESOTA 41 14 LAND G-LAKES CREAMERIES» INC} 
PENNSYLVANIA 23 08 SOUTHEASTERN PA. ABC ABA 
PENNSYLVANIA 23. 09 ATLANTIC BREEDERS CO-OP., MINNESOTA 41 1€ WATGNWAN TRLPAN CC-CP. CREAMERY 
RT. 230 BY-PASS, PoC. BOX 254, | MINNESOTA 41 17  SQUTHERN MINNESGTA BREECING 
LANCASTER 17604 { FEDERATICN 
PENNSYLVANIA 23. 11 ‘NORTHEASTERN BREEDERS ASSN.» MINNESOTA 41 18 SWINK AB CGRP. 
INC.e, ReDes 29 TUNKHANNOCK 18657] MINNESOTA 41 19 ALTKIN COUNTY ABA 
MINNESOTA 41  2C FRIENDLY VALLEY ABA 
OHIO 31 01 CENTRAL OHIO BREEDING ASSOCIA- MINNESOTA 41 21 NORTH ST. LGLIS CCUNTY ABA 
TION, 1224 ALTON-DARBY ROAD, 4 MINNESOTA 41 22 PINE COUNTY ABA 
COLUMBUS 43228 MINNESOTA 41 25 MIDWEST GENES, INCe» BCX ill» 
OHIO 31 02 NOBAy INCoe RTe 4 ANOKA 55303 
P.O. BOX 1015» TIFFIN 44883 
OHIO 31 03 TRUMBULL~ASHTABULA ABA IOWA 42 U1 NORTHWEST IOWA CC-GP. ABA 
OHIO 31 04 WESTERN GHIO ABA 1GWA 42  0Z EASTERN I0hA BREELERS 
OHIO 31 05 NORTHEAST OHIG CO-OP. ABA IOWA 42 63  IQhkA DAIRY GENETICS» INC. 
OHIO 31 06 NORTHWEST GHIO ABA IGwWA 42 04 HUMBOLT CG-GP. ABA 
IOWA 42 G5 LINN COUNTY CG-CP. ABA 
INDIANA 32 O02 JOHN A. NEWMAN & SGNS, Re Re 20 | IGWA 42  Cé NORTH ICWA CC-CP. ABA 
BOX 21, CULVER 46511 ICWA 42 07 WESTERN IOWA ABA 
INDIANA 32 03 ELKHART COUNTY ABA IOWA 42 08 IOWA BREEDERS CC-CF. 
INDIANA 32 04 HARRISON ABA IGWA 42 C9 PALO ALTO CO-OP. ABA 
INDIANA 32 65 INDIANA ABA IOWA 42 10 CRAWFORD CCLNTY ABA 
INDIANA 32 06 INDIANA STATE INSTITUTIONS ABA 
INDIANA 32 C7 LAPORTE CO-OP. ABA, INC. MISSOURI 43 01 EAST MISSGURI ABA 
INDIANA 32 08 HARRY ROSENBURY ABA MISSOURI 43. UZ Me Fe As ABA 
INDIANA 32. 09 ROSS FARM ABA MISSOURI 43 03 MID WEST ABA 
INDIANA 32 10 WALTER He BALL ABA MISSOURI 43 04 MISSCURI DAIRY BREEDERS ABA 
INDIANA 32. 11 TOPEKA ABA MISSOURI 43 05 SGUTHWEST MISSCURI ABA 
INDIANA 32 12 BOTTEMA FARMS ABA MISSOURI 43. G6 TRENTON ABA 
INDIANA 32 13 INDIANAPOLIS CO-OP. ABA MISSOURI 43 C8  QSAGE FARMS ABA 
INDIANA 32 14 PRODUCERS CREAMERY ABA MISSOURI 43. CS AVA ABA 
INDIANA 32. 15  STEUBEN ABA 
INDIANA 32 16 NORTH BENTON-NEWTON-JASPER ABA SCUTH DAKOTA 46 01 SOUTH DAKGTA CG—CP. ABA 
INDIANA 32 18 SOUTHERN INDIANA ABA 
NEBRASKA 47 Gl NEBRASKA DAIRY BREEGERS 
ILLINOIS 33. O1 NORTHERN ILLINOIS BREEDING NEBRASKA 47 02 DOUGLAS CG—OP. ABA 
CO-OP.» RT- 1» HAMPSHIRE 60140 | NEBRASKA 47 C4 LANCASTER NCh—SIGCK CO-CF. GCAIRY 
TLL INOIS 33 02 SOUTHERN ILLINOIS BREEDING ABA» INC. 
ASSOCIATION, BREESE 62230 NEBRASKA 47 C5 NORFOLK NCN—STGCK CC-CP. ABA 
ILLINOIS 33 03 CURTISS BREEDING SERVICE, INCey | NEBRASKA 47 U6 UNIVERSITY OF NEBRASKA ABA 
CARY 60013 NEBRASKA 47 07 DAIRY BREEDERS ENTERPRISE ABA 


ILLINOIS 33 04 CENTRAL ILLINOIS ABA NEBRASKA 47 cg CENTRAL NEBR. NCA-STCCK CC-OP. 
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TABLE 2.--Location, code numbers, and name of artificial breeding organizations in the United States --Continued 


LOCATION AI ORGANIZATION 
AL 
STATE STATE | STUD 
CODE |CODE NAME AND ADDRESS 


KANSAS 48 ol KANSAS ABS UNIT,» ANDERSCN HALL, 
KANSAS STATE UNIVERSITY» 


LOCATION AI ORGANIZATION 


STATE STATE] STUD 
CODE | CODE 


NAME AND ADDRESS 


TEXAS 74 o7 MUENSTER ABA 
TEXAS 14 cs HILL CGUNTY ABA 


MANHATTAN 66504 TEXAS 14 cs CAMERGN COUNTY ABA 
NELAWARE 5) ol DELAWARE CO-OP. ABA, INC. MCNTANA 81 01 WESTERN MONTANA ABA 
NELAWARE 59 92 NEW CASTLE CO-OP. ABA i = 

ICArO 82 ol BLUFFVIEwW FARM AEA 

MARYLAND 51 Cl MARYLAND CO-OP. ABA, INC. IDAHO 62 02 SHAMROCK /BA 
MARYLAND 51 02 MARYLAND-WEST VIRGINIA BULL 10AhO 82 c3 NeW PLYMUUTH ABA 

STUD, INCewy Pe Ce BOX 5554 

FREDERICK 21701 COLGKADO 84 cl COLGRAODC STATE UNIVERSITY ABS, 


80S CITY PARK AVEes 


VIRGINIA 52 cl VA. ANIMAL BREEDERS ASSNes INCese FT. COLLINS &C521 
RT. 45 P.eO-e BOX 391, + COLORADO 84 Cz NORTH CENTRAL CCLORACC ABA 
ROCKY MOUNT 24151 | CuLcRaoo 84 c2 wWILLOm SPRINGS AEA 
VIRGINIA 52 c2 FRANKLIN CCUNTY ABAs INC. ; COLCRADO 84 G4 BROCKRIOGE FARM DAIRY AtAé 
VIRGINIA 52 a3 LOUDOUN COUNTY ABA, INC. COLCRAODO 84 us SURFACE CREEK ABA 
VIRGINIA 52 C4 PULASKI CO-OP. ABA | 
VIRGINIA 4 05 VALLEY OF VIRGINIA CO-CP. ABA, } New MceXICO 65 Cl NEW MEXICO ABA 
INC. 
VIRGINIA 52 cé NORTH VIRGINIA CO-GP. AEA, INC. cael 86 ol ARIZONA ABA 
VIRGINIA 52 C7 SOUTHEAST VIRGINIA ABAy INC. ; ARIZONA 66 Oz EADS CATTLE BREEDING SERVICE 
VIRGINIA 52 08 BLUE RIOGE ABA, INC. f ARIZONA 86 uz NEWS ABA 
VIRGINIA 52 c9 SHENANOOAH VALLEY ABA i 
VIRGINIA 52 lJ CULPEPER ABA, INC. | UTAR 87 cl CACHE VALLEY BREECING ASSKee 
| 1S$50 NCRTH MAIN» LOGAN €4321 
WEST VIRGINIA 54 JL WEST VIRGINIA CU-OP. ABA } UTAH 87 C2 WEBER CCUNTY ABA 
‘ 
NORTH CAROLINA 55 01 NeCe INSTITUTIUNAL BREEDING WASHINGTON 9i cl EVERGREEN NCRTHREST BREECERS, 
ASSNe» DEPT. ANIMAL SCIENCE, J INC. 
NeCw STATE UNIVe+ RALEIGH 27600 } WASHINGTON 91 Ce COLVILLE VALLEY ABA 
NORTH CAROLINA 55 02 NORTH CAROLINA STATE COLLEGE ABA , WASKINGTON 91 c3 MT» RAINIER ABA 
NORTH CAROLINA 55 03 SOUTHEASTERN ABA t WASHINGTON 91 04 WALLA WALLA WALLEY CC-CF. AES 
NORTH CAROLINA 55 04 FORSYTH COUNTY ABA | WASHINGTON 91 u5 NORTHWEST CU-CP. ABA 
| WASHINGTGN 91 06 NGRTHEAST CO-OP. ABA 
SOUTH CAROLINA 56 ol CLEMSON COLLEGE ABA | WASHINGTON 91 u7 EC. Pe. PETERSCN ABA 
SOUTH CAROLINA 56 02 CHESTER CO-OP. ABA | WASHINGTON 91 oé CLARK COUNTY ABA 
SOUTH CARULINA 56 03 SOUTH CAROLINA CO-OP. ABA $ WASHINGTON 91 cs FARWEST ABA 
i WASHINGTON 91 1c we DE JONGS SUPREFE BULL SERVICE 
FLORIDA 58 Ol BROWARD COUNTY ABA ; WASHINGTON 91 il CARNATION FARBS BREEDING SERVICE 
i WASHINGTON UNITs 
KENTUCKY él Cl KENTUCKY ARTIFICIAL BREEDING i CARNATIGNeWASHINGTCN SECL4S 
ASSOCIATION, 1930 HERR LANE, 
Re 6» LOUISVILLE 40222 ; WISCONSIN UNIT, FeCe ECX 205, 
' WATERTOWN »WISCCASIN 53054 
TENNESSEE 63 ol EAST TENNESSEE A®BAy RTs lUy 
i 


TIPTON STATION RUAD, 
KNOXVILLE 37900 
TENNESSEE 63 02 TENNESSEE ARTIFICIAL BREEDING 
ASSOCIATIONs RTs 2% GRANNY 
WHITE PIKE, BRENTWOOD 37027 
TENNESSEE 63 93 WEST TENNESSEE ARTIFICIAL 


IOWA UNIT, P.C. BOX No 

HIAWATFA, ICRA £2253 
WASHINGTON 91 ie ALL weST GRECUERS, 

BOX 197, 6URLENGTICN $8233 


CREGON $2 ol CREGON BREEDERS ASSCCIATICN 


BREEDING ASSOCIATION,» BOX 38, CREGUN 92 02 MULTNOMAH AEA 
YORKVILLE 38389 CREGON 92 c3 YAMHILL CCLNTY AEA 
TENNESSEF 63 04 MAURY-WILLIAMSON ABAy INC. 
CALIFGRNIA 93 ol CALIFGRNIA CAIRY BREECERS, INC. 
ALABAMA 64 ol ALABAMA ABA CALIFORNIA 93 G2 -ADOHR FARMS INSEMINATING SERVICE 
ALABAMA 64 02 MARSHALL COUNTY ABA RTe ly P.Cw. BOX 18, 
CAMARILLC $30iC 
MISSISSIPPI 65 ol HINDS RANKIN ABA CALIFORNIA 93 uz ‘EXCELSICR BREEDING SERVICE, 
MISSISSIPPI 65 62 MISS. ANIMAL BREEDERS CC-OP., 74Cl AGAMS, RT.» 1s BOX 128s 
BOX 354, STATE CGLLEGE 39762 CORCNA 9172C 
MISSISSIPPI 65 03 PIKE CO-OP. ABA CALIFURNIA 93 04 GOLDEN weST ABA, INC. 
MISSISSIPPI 65 04 TUPELO ABA CALIFURNIA 93 Os JESSUP BREEDERS» 
MISSISSIPPI 65 cs SOUTH MISSISSIPPI CG-OP. ABA 5471 SAN FERKNANOC RCAD be 
MISSISSIPPI 65 cé MID SOUTH ABA GLENLALE 91203 
MISSISSIPPI €5 o7 TIPPAH COUNTY FAIR AND LIVESTCCK } CALIFORNIA 93 ve SANTA CLARA AbA 
ABA CALIFORNIA 93 o7 SAN PASQUAL ABA, INC. 
MISSISSIPPI 65 c8 NOXUBEE COUNTY ABA CALIFORNIA 93 cs SONOMA FARIN CC-CF. AEA, INC. 
CALIFORNIA 93 cs TULARc CO-OP. ABA 
ARKANSAS 71 cl ARKANSAS DAIRY BREEDERS ASSN. CALIFORNIA $3 ic PACIFIC BREECERS CC-CFesy INLes 
1464 MIDOLE TwOG RCCK RCALs 
LOUISTANA 72 cl LOUISIANA ANIMAL BREEDERS PETALUBA S4S5z 
CO-OPes INCw» BOX Be Dev LSUy CALIFORNIA 93 1l SACRAMENTO CG-OP. ABA 
BATGN ROUGE 70803 ° 
LOUISTANA 72 02 NORTHERN LOUISTANA JERSEY ABA PUERTO RICO 94 cl PUEKTG RICO AKTIFICIAL BREELING 
ASSOCIATICNs Pe Cow BOX S56>e 
OKLAHOMA 73 ol EASTERN OKLAHGMA ABA DORADG CCE4E 
OKLAHOMA 73 02 NORTHWESTERN OKLAHOMA ABA 
OKLAHUMA 73 03 OKLAHOMA DAIRY BREEDERS ABA FAWAII 95 cl wAIMEA DAIRY ABA 
HAWATI 95 u2 MOANALUA UAIRY LTC. ABA 
TEXAS 74 ol TEXAS A & M DAIRY BREEDING HAWAII 95 u3 HALEAKALA RANCH CAIRY FARM, 
CENTER MAKAWAO, MAUI 
TEXAS 74 c2 NORTH TEXAS ABA 
TEXAS 74 J3 TEXAS TECH ABA ' ALASKA 96 ol ‘MATANUSKA VALLEY BREEDERS ASSNeoe 
TEXAS 14 04 NORTH STAR ABA t PALMER SS€45 
TEXAS 14 C5 RIO VISTA ABA j 
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TABLE 3.--State codes used in DHIA 


ll Maine 55 North Carolina 
12 New Hampshire 56 South Carolina 
13 Vermont 57 Georgia 
14 Massachusetts 58 Florida 
15 Rhode Island 61 Kentucky 
16 Connecticut 63 Tennessee 
21 New York 64 Alabama 
22 New Jersey 65 Mississippi 
23. Pennsylvania 71 Arkansas 
SL) Olen 72, Y Louisiana 
32 Indiana 73 Oklahoma 
33 Illinois 74 Texas 
34 Michigan 81 Montana 
35 Wisconsin 82 Idaho 
41 Minnesota 83 Wyoming 
42 lowa 84 Colorado 
43 Missouri 85 New Mexico 
45 North Dakota 86 Arizona 
46 South Dakota 7s aise 
47 Nebraska 88 Nevada 
48 Kansas 91 Washington 
50 Delaware 92 Oregon 
51 Maryland 93 California 
By Niatrgeaatsolite) 94 Puerto Rico 
54 West Virginia 95 Hawaii 

96 Alaska 
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